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Introduction
During RAN1#112bis-e meeting, RAN1 reached the following agreements [1], [2]:
Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	Features
	Index
	Feature group
	Components
	Prereq
	SL
	gNB
	Consequence
	Type
	FDD/TDD
	FR1/FR2
	Combo
	Note
	Mandatory/optional

	43. NR_netcon_repeater
	43-1
	Basic NCR support [for C-link and backhaul link]
	1. Support of fixed beam for C-link/backhaul link
2. Support of TDMed UL transmission of C-link and backhaul link
[3. Support of ON-OFF operation for NCR-Fwd based on access link beam indication]
[4. Support of TDD UL/DL determination for backhaul/access link based on TDD UL/DL configuration of C-link]
[5. Support of] Tx/Rx timing determination for backhaul/access link based on Tx/Rx timing of C-link] 
6. Support of beam correspondence of the DL/UL of the access link at NCR-Fwd
[7. Support of backhaul link beam determination based on predefined rule]
	FFS
	N/A
	Yes
	NCR is not supported 
	Per NCR-MT
	No
	No
	Yes
	A NCR-MT that includes ncr-NodeIndication in RRC Setup Complete must support FG 43-1
[Component 3 candidate values: FFS]
[Component 4 candidate values: FFS]
[Component 5 candidate values: FFS]
	Optional [with/without] capability signaling

	43. NR_netcon_repeater
	43-2
	Periodic beam indication for access link
	1. Support periodic beam indication for access link
2. Priority flag for periodic indication
	43-1
	N/A
	Yes
	NCR-MT cannot decode the periodic beam indication
	Per NCR-MT
	No
	No
	Yes
	Note: at least one of FGs 43-2, 43-3, 43-4 will be merged with 43-1, FFS which one
	Optional with capability signaling

	43. NR_netcon_repeater
	43-3
	Aperiodic beam indication for access link
	1. Support aperiodic beam indication for access link
[2. Supported slot-offset k values for reference slot]
	43-1
	N/A
	Yes
	NCR-MT cannot decode the aperiodic beam indication
	Per NCR-MT
	No 
	No 
	Yes
	Note: at least one of FGs 43-2, 43-3, 43-4 will be merged with 43-1, FFS which one
 FFS: component 2 candidate values
	Optional with capability signaling

	43. NR_netcon_repeater
	43-4
	Semi-persistent beam indication for access link
	1. Support semi-persistent beam indication for access link
2. Priority flag for semi-persistent indication
	43-1
	N/A
	Yes
	NCR-MT cannot decode the semi-persistent beam indication
	Per NCR-MT
	No 
	No 
	Yes
	Note: at least one of FGs 43-2, 43-3, 43-4 will be merged with 43-1, FFS which one
	Optional with capability signaling

	43. NR_netcon_repeater
	43-4a
	Beam index updates for semi-persistent beam indication
	1. Support of [temporary] override of the RRC configuration of the beam index(es) in semi-persistent beam indication
	43-1, 43-4
	N/A
	Yes
	The semi-persistent beam indication cannot provide updates for the beam index(es).
	Per NCR-MT
	No
	No
	Yes
	[bookmark: _Hlk134818607]FFS: whether to merge this FG with 43-4
	Optional with capability signaling

	43. NR_netcon_repeater
	43-5
	Simultaneous UL transmission of backhaul link and C-link
	1. Simultaneous UL transmission of backhaul link and C-link
	43-1
	N/A
	Yes
	NCR only supports TDMed UL transmission of C-link and backhaul link
	Per NCR-MT
	No
	No
	Yes
	
	Optional with capability signaling

	43. NR_netcon_repeater
	43-6
	Dedicated signalling for backhaul link beam indication
	1. Support dedicated signalling for backhaul link beam indication
	43-1, 43-1a8
	N/A
	Yes
	Dedicated signalling for backhaul link beam indication is not supported
	Per NCR-MT
	No
	No
	Yes
	[Component candidate values: {Rel-15/16, Rel-17, both}]
	Optional with capability signaling

	43. NR_netcon_repeater
	43-7
	Priority flag
	Priority flag for periodic/semi-persistent indication
	43-1, one of 43-2 or 43-4
	N/A
	Yes
	Priority flag is not supported 
	Per NCR-MT
	No
	No
	Yes
	FFS: whether to split this FG into two separate FGs for periodic and semi-persistent indication or whether to merge with FGs 43-2 and 43-4, respectively 
	Optional with capability signaling

	43. NR_netcon_repeater
	43-1a8
	Adaptive beam for NCR backhaul link[/C-link]
 
	1. [Support adaptive beam for NCR C-link]
2. Support [explicit] adaptive beam for NCR backhaul link
Support of backhaul link beam determination based on predefined rule
	43-1, 2-2,2-4, 2-4a
	N/A
	Yes
	The beam for backhaul link and C-link is fixed.
	Per NCR-MT
	No
	No
	Yes
	FFS: Component candidate values: {Rel-15/16, Rel-17, both}
 FFS: relation between 43-1a and existing UE features for beam operation
	Optional with capability signaling

	43. NR_netcon_repeater
	43-8a
	Explicit beam indication for NCR backhaul link
	Support explicit adaptive beam for NCR backhaul link
	43-8
	N/A
	Yes
	Explicit beam indication for NCR backhaul link is not supported
	Per NCR-MT
	No
	No
	Yes
	
	Optional with capability signaling



This contribution discusses some open issues on UE features for NR NCR.

Discussion
On candidate values for component 5 of feature 43-1
Feature 43-1 provides basic NCR support and consists of six components. However, there is one unsolved issue related to the fifth component:Component 5: [Support of] Tx/Rx timing determination for backhaul/access link based on Tx/Rx timing of C-link.
Note: [Component 5 candidate values: FFS]


We do not fully understand what is meant by "candidate values." In our view, one can amend component five as follows:
Proposal 1.  Regarding component 5 of feature 43-1, amend the text as follows: "Support of Tx/Rx timing determination for backhaul/access link based on Tx/Rx timing of C-link." That is, drop the brackets. No candidate values are needed: the backhaul and access links follow the timing of the C-link.

On which one of the periodic, aperiodic, or semi-persistent beam indications should be mandatory
RAN1#112bis-e agreed tu sppurt features 43-2, 43-3, and 43-4, which relate to periodic beam indication for access link, aperiodic beam indication for access link, and semi-periodic beam indication for access link, respectively. Moreover, at least one of these features will be merged with feature 43-1, which defines the essential components of NCR support. The question is which one(s) that should be merged.
We first observe that an NCR providing coverage extension to a host gNB will at least need to forward the SS/PBCH blocks of the host gNB. These SS/PBCH blocks, of course, have a periodic structure.
Observation 1.  An NCR must forward the host cell's SS/PBCH blocks, which possess a periodic structure. 
Turning to the functionality provided by features 43-2, 43-3, and 43-4, we note that feature 43-2 defines sets of periodic resources [3]. Suitably configured, these can be superimposed with the SS/PBCH resources of the host cell, thereby enabling the forwarding of SS/PBCH transmissions by the NCR, as desired. Feature 43-3, which defines sets of periodic resources (de)activated by a MAC-CE command [3], would also work. However, this feature has been designed for other use cases wherein switching NCR forwarding on and off is essential [4]. Finally, the aperiodic beam indications of feature 43-4 require unnecessarily large signaling overhead since a DCI format 2_8 is required to schedule each forwarded SS/PBCH block, or group of SS/PBCH blocks [3]. Again, this feature has been designed with other use cases in mind, i.e., signals scheduled dynamically based on each UE's traffic needs. Thus, while feature 43-2 is essential for enabling efficient initial access via an NCR, features 43-3 and 43-4 are also needed to handle other forwarding use cases effectively.
Proposal 2.  Preferably, merge all of 43-2, 43-3, and 43-4 into the primary feature 43-1. If only one is merged, select 43-2 to ensure initial access in the NCR-covered area with low signaling overhead.

On RRC configuration override for semi-periodic beam indications
Another open issue concerns component 2 of feature 43-4a, "Beam index updates for semi-persistent beam indication." Component: 1. Support of [temporary] override of the RRC configuration of the beam index(es) in semi-persistent beam indication.
Note: FFS: whether to merge this FG with 43-4.


This "override of the RRC configuration of the beam index(es)" seems motivated by the third sub-bullet from the following RAN1#112 agreement (highlighted in green):Agreement: For semi-persistent beam indication:
· Alt-0: 
· RRC configures  list of forwarding resource, theyth list is consist of  forwarding resources, and each forwarding resource is defined by {beam index, time resource}.
· The periodicity and reference SCS is configured as part of the RRC signaling for each list of forwarding resource.
· MAC-CE activate/de-activate one of  list, and all the  forwarding resources in this list are selected. 
· MAC-CE can optionally provide update for  beam index.
· Note: The value of  is 128, where  refers to the maximum beams indicated in one indication.


According to this interpretation, a MAC-CE command's override of the beam indices is permanent. In our view, a temporary update would require an expiration parameter specifying the maximum temporal validity of the newly updated parameters or some other explicit mechanism. However, this is not the case. Of course, a new MAC-CE command overrides the beam indices with yet newer values, but this does not change the situation. Or one should call all MAC-CE commands temporary.
Observation 2.  The MAC-CE command used to update the RRC configuration of the beam indices has a permanent effect. At least, the NCR-MT believes so at the time of application of the MAC-CE command. 
Proposal 3.  Remove the bracketed text, i.e., "[temporary]." The MAC-CE command has a permanent effect.

Regarding the note, the RAN1#112 agreement clearly states that the beam-index overriding capability via MAC-CE is optional. Therefore, one should see it as a feature separate from 43-4.
Proposal 4.  In view of RAN1#112 agreements, feature 43-4a should be optional and separate from feature 43-4.

[bookmark: _Hlk47387515]Conclusions
We made the following observations and proposals:
Observation 1.  An NCR must forward the host cell's SS/PBCH blocks, which possess a periodic structure. 
Observation 2. The MAC-CE command used to update the RRC configuration of the beam indices has a permanent effect. At least, the NCR-MT believes so at the time of application of the MAC-CE command. 

Proposal 1.  Regarding component 5 of feature 43-1, amend the text as follows: "Support of Tx/Rx timing determination for backhaul/access link based on Tx/Rx timing of C-link." That is, drop the brackets. No candidate values are needed: the backhaul and access links follow the timing of the C-link.
Proposal 2.  Preferably, merge all of 43-2, 43-3, and 43-4 into the primary feature 43-1. If only one is merged, select 43-2 to ensure initial access in the NCR-covered area with low signaling overhead.
Proposal 3.  Remove the bracketed text, i.e., "[temporary]." The MAC-CE command has a permanent effect.
Proposal 4.  In view of RAN1#112 agreements, feature 43-4a should be optional and separate from feature 43-4.
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